JC17ReG'dPCT/PT0 13 JUL 2005 

{BIODEGRADABLE DUAL POROUS SCAFFOLD WRAPPED WITH SEMI- 
PERMEABLE MEMBRANE AND TISSUE CELL CULTURE USING 
5 THEREOF} 

^ ^^^^ (scaffold) ^ oil- O]^^ 7^l2Hj-igo)l 

^AS-^i. ^4^}7\]^ ^J^^^j i^xi-l- ol-g-^H Cl- 
io i7ll#J=l- :^]2i^ ^ ^^7] iii^flf-S.* ^-Br ^Z^-^S. ^^*>j1. 

15 ^ i^^> ^S^l* ^^it-vq:. 

o^ti}2}o.s o^^^ ^Hj ^'a-sl^ S^io.^ 

Wl^^^^ /^^l iflol]A-l 3|42)AK «g^«V^ :f-ol 

-§- ^ ^'^f^ ^V/^aIt!^ l^oil^ ^^I'd^'^l-^o] 7Hj- 

25 %^o\]A] 4^t}o^ ^m^^^ 4-§-^>^^ ii^ o.^ ol^H S-al-^ 
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■5}-(tissue engineering) ^<=>7> ^^^^1-^o_d^_ ^^Isltb S^l^^^S. 

5 Cil, 7l2:# o]^^ 711^^ ^7^S\ 3,^^ ^fl^^U H. 2i^^± 

>^-flil- i:]-^^^ ol^o]^ >i7llt=.ol] 

<^1<^*M ^^^71^ ^ISq afl<?j=^ ^ o] .^lli/ji ^Sf.^ oljill iflofl 

10 T^:?! ^ t^^^^ S^om :^J-7lo| 

15 olSif :y-ol 01^1 7flAj^ o^si) Af^Sj^ 7fl^o^ ^ 

:d^Sfe S:^4S.7} T^S. -fh^^^o^ 3^>^2^ 7>:?1 2:^^ 

^ 7l^ ^f-^ ^^^) *l)vflo> ^I-JL. ojAl^ ^|^<4 

20 4. 

S^. 0)^1^ ^c^s\ 71^4 ^^sf 

ojelt!- 1-21^ ^^-i- t^e>'3^t IB] Af^S]^ ^5^*11^^ al^;^fS^ 
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(PCD. l-e^oMi^-a:, te^^>§]-°l = 2|-ol:^. l-el^s^i^tfl s. ^ o]s.o| ^ 

i^^V l-^l-^ 4^^^ W7l ^3r>o^ o^S] o^^ 

5 ^ l-<^] -§-«llAl7!^ «g (solvent-casting and 

particulate-Ieaching technique: A. G. Mikos ^, Polymer, 35, 1068, 1994), 
C027l->i* <^l-§-^>cx^ Jl^^l-l- ^^^A]?)^ 7]-:^ (gas foaming 

technique: L. D. Harris ^, Journal of Biomedical Materials Research, 42, 
396, 1998), JL^7\ ^^ji^ n>^ol Di]4^(mesh)^ ^fl^^}^ 

10 ^J-'^ (fiber extrusion and fabric forming process: K, T. Paige Tissue 
Engineering, 1,. 97, 1995), 3.^^} ■%-^<^ ^-^r^o] SX^ tij^Dfl^o]] 
4^^^^ ^^-gre^^ (thermally induced phase separation 

technique: C. Schugens f-. Journal of Biomedical Materials Research, 30, 
449, 1996). JL^^} -§-«Jj3]- ^^t}c^ -H-^ -§-«-«^S. ;ifl2:^V ^ '2«^1 
15 S. ^-^Al^lji ^^t}^ -fr^ ^iS'S (emulsion freeze-drying 

method: K. Whang f-. Polymer, 36. 837, 1995) -f-o] $14. 

^siq-. ^j-7lt!- f^ell^ ^IS^cJ-'^l-^ 7|^o^ 37jo:j ^;go] 

^^1 ^ol 4^£7> w]J51^ ^o.t^ 7l^^> ^fl(open) ^S7> ^ ^^^sj^l ^ 

^ ^ ^fe 7}± f-S] M 1-^2] ^H] ^ >,7||§=.aflo:| ^o^ :5J.^^ ^i^o^ 
^ "^g^c^^ ^^l^o] 

tl-^. ^^tb ^-^Aj ^S* 7H^ '^^^^flA^ 3.^^}S. o]^o]:^ 
# = oll o1-i]£lfe S^^i^ Aj^ol] S]SH "y^^ 3:21 # ^A^*].7fl 

3- 



^c]-'^^ "i""^^ ^ ^>4i7> = tfl^ -g- 

20 S^^^V^^V 

4 . 



£ 4^ ^ ^^^01] 4^ vfl^ ^^V^nl^ 

§^S.Al-o]B2^ DNA 14* 4^^^ £. 



15 ^^^^ -a-^ilfl: -M^ 
^V4. 

20 ^7]-eH 7}mL^^X\^ ^^Hl-HSl aV^nT-^ ^^A^a]?]^ cJ- 

5L^tl-^ ?>^^<^1 ^A^^ 

37ls] -i-HS ^IS^ -§-7l<H] ^^^t}^ #HS -§-7loll 

25 ^ 7}M4% ^7}^}°^ ^^7] -g-71011 4^]^ o^^ 42^0) ^ 
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y'm^^ ci]tfo|l ti]-:f.^V^ ^^jAlT!^ It^l?!^ ^Til; 7>JiL;slloil s^s}c^ 

t^Vfe ^msi^^ ^i^nj-^* ^i^t^4. 

^ ^^'^ofl 14=. = (scaffold)^ S^l^^ ^^-§-g-^<>>-§- ^-11 

5 tfl-^^ ^Efls. ol^o^T^ o;io.c^, a].^^) 

10 37]^ 200 350(M 3.7], vi}^^t}7]]^ 230 270im^ R7]^ 

S] ^^^] ^isl^ T^o^S., IL 3.7)7} 2m °1*>^ ^^1*>711 ^4. 

IB] A>-g-E|^ ^om^ <HtD|-^ i^fll-^e^-JE Al-§-^ ^ ojcf 

7}^!- oj^sH Jl^^Vl- 7}± -^^55. 

20 ^>l-c^ Ji^;^]- ^^114=15. IL^A -§-^^1 ^-B-5]«>^ o;i^ ^Dfl^ wl 
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^ 4€- :ii?11t = l- y^]2i-s}7] -y^li ^^^o] o^ji^ 

9im ^-f -B-#*>^1 i:flA]-4;^oi|A-i Ag^^sj- 

^J^^^^ ^^.^^1- 1-^ i» t^. #e]#^#-t.KPGA). te^^B^XPLA). 

#Bl^B'L>-#B]#'^ ^f^t^l(PLGA)<^l #JL. c]^ 

90.000 vfl^l 12.6000Da'y te]^m<:>-^5^#^>^^^^l(PLGA)7l- #4. 

^-^5] H7l# 3i^it}^ ^>-§- 7]-^iv 1-^^^ 

^ 7'}-:a.vilolE(NaHC03) £^ T-Va-VilolHCNaaCOs) ^^1 

15 ^ ^^^^ i^^^l- -§-^-^^ ^ ^fe ^^^t} 

p}ol = (DMF). N-^)l5xll-5^^ f-s). p]l^^#S.H}o]^(CH2Cl2). 

(CHCI3). <^H1^. '^HlH'LXCHsCOOH). BflHe1-Bl-<:.l:=s.^^(THF). "Hllc^HlEfl 
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^^EfloflAi 3:2jA-fliS^ ;til^3:]-7fl c^?]^-^ ti}-^5]-olB} 

5 ^^±s. ^^s.^n ^n^^^ xfl-fs 'g*?}^^^ s^^flifi] cflA> 

4;go)l o^§>a^ w^VAj^V iiSjll-^ ^J'B^^^ ^1^5. »3llt^}^ 7l^^ 
>^7) w>f-^^ lVf-5]-7i]4 71-Jil;^]^ aV-fofl o^tV 7}iillt°fl 
iH], -^71 ^Vf-^;^1S. 7}^^ 1-^^ ^^t!- 7]^^ ^^f- 

^oje}^ .'H^ ^ ^^^]vilolB(aIginates). €B^A>7^^}o]c 

10 (polysaccharide)^, 7lS<J:(chitosan), ol.7]-3f|.^i--l (agar powder), 

(gelatin) f-^ 4-§-^]-<^i ■^«J-*M'L>. ti>t^^l-7l]^ "^^^l^-il'^lBl- Af-g-s>^ 

(alginic acid)^ "^^S-Ai, 5l^^l.A}^oi]Ai v^o^^ ^<^^ ^^^t}^ p-D-ofl^ 
15 S.H<:]:(p-D-mannuronic acid) ^ a-L-i-^S.H^(a-L-gIuronic acid)fi1 
^^1 ^Nl-iolt:!-. SE^. ^7] <a-;^lvi]oiH^ '^^l^^^^^ ^IMJl 9X^^, 

A>-g-£|i Si-^c^, ^^^JKimmunoprotection)^ «j-^^5.A^ ^jAij^f- ?fl^2^- 
20 s}^ ;i ti]=(beads)S. ^}-%-^JL Xi4[P. Aebischer et al. Transplantation in 
humans of encapsulated xenogenein cells without immunosuppresson; a 
preliminary report, Transplantation, 58. 1275-1277(1994). P. De Vos et al. 
Improved biocompatibility but limited graft survival after purification of 
alginate for microencapsulation of pancreatic islets, Diabetologia 40, 262- 
25 270(1997). G. Klock et al. Production of purified alginates suitable for use 
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in immunoisolated transplantation, Appl. Microbiol. Bioteehno. 40, 638- 
643(1994).]. 

^T-7| ^;<lvi]o]B^ ^M'^lol. 27}o] o^a]^ <^]^ ^ 

<j:(gluronic acid)^ ^^l^fl 

^^1. -^^3-71 271-fil <a:o)^ -g-Ofl6]] 0]^ Al^^V l^^ib 71- 

^:»1]S1 0.5 xfl^l 5% '^^S., 4^^^711^ 1 xfl;^l 2%. 1=14 w>t^^ 

711^ 1.5%S S^s:>o^ 4-§-5l-^. ^W]^ "S-S.^ 1 vfl^l 5% wl-t^e). 

1 vfl^l 2%, a].^;ajt»I)^ 1.1 %S. a>^§>^ ^o] ^o.t^^ l>-g-Al:?}: 
^ 1 i^^l 20^. ti>^2j^}7l]fe 5 10^0] ^cf. 

15 t!:^, 4^7] p-D-T^l¥S.H^V(p-D-mannuronic acid) ^ a-L-#^5.^ 

^(a-L-gluronic acid)^ ^£(p-D-i¥S.H'ar/a-L-#^5.H'J^-s] «1)^ 
^^^i^ ^ ^Sl-oll -^gW t^l^lTl] ^t^, ^il3£ol] S-Ajo] 

4 ^#§1-71] ^t^^ 4^1- ?^:iiA]?]7ll €i=1-[P. DeVos.B. DeHaan,R. 
Van Schilfgaarde. Effect of the alginate composition on the biocompatibility 

20 of alginate-polyiysine microcapsules, B.iomater. 18, 273-278(1997). D. 
Joseph et al. The biomedical engineering handbook, CRC Press, IEEE Press. 
1788-1806(1995).]. 

* ^^^4^1^ 1 ^^1 3mm. 4^^*1-711^ 1.5 2.5mm2l 3.7]S. 
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21 ^ Bill- o]^£S. t}7] A>^£]^ K^6\] 

£ 1^ ^^^^^ o^^H i^Dt^Sl 

15 

20 ii) «s^iAj il-A> -§-^J}oil ^^^M m-^}/-fr7l-g-i>ll/<gol 

iii) 3l^7} ^t}^ ^nS^ 3L7]o\ ^^%t}^ 

iii) il^;^]-/<S/-fr7]-g-Dll7l- JL^T.} ^oflAi -H-71-g-Dlll- ;tll7ls]-^ 

25 iv) ^^ti^i -g-oflo]] ;|i;^]Al7ti ^ ^^5.^17)^ 

• 10 



iv) m^}^ ^^1 

5 vfl^l 3mm, 1.5 i^^l 2.5mm^ 37]^ ^^S)<H A>^i|^c-ll, 

<a (bottom-up) ^:§^]3L^-^ ^^^^t}?] ^^ojcf. 

10 ojf^ tj-^A^ ^^s. 7|.;^in^ 

25 #^]?lcf. 

11 • 



( (■ 

5 ^^4. ^^1, ^^7] cl^lt^^^ojH 5%4 ^l^€HS.e1-olH 95%^ -§-^'11 

99%^ -§-^* ^}-%-^ ^^i^ ^ 2 /anS^ oj^Hj^^^o] ^a^^ 

4. 

ii) ^Z\4^7} o]^^ ^^Vfe a7lSl l-HS. ^13: 

€ -§-7]o]l ^^^^>^ ^ 

20 iii) S^Aflil- 5L^tV 2]-z^-o^ i7B#^7]- ^aj ^ 

-§-71011 ^7>tV ^ 7}M^]^ <=>]-%-t}<^ ^^7] l>^Q^;«i11- 

7>Iil^^A|7i >^V7l ^IS^ ;§-7Hl 440^ rf;?ll#Hl- 

Ai?!^ 

1- 
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tb^. iii)^ tijf-^^lfe 0.5 ^^1 5%. ti>^^s>7llfe 1 ifl^l 

2%. v3>^aj*>7llfe 1.5%2l ^S^, 7>iil;fll^ 1 ifl^] 5%, 4^^*>7flfe-'l 
^Ji\^] 2%. tiVt^^sl-Tll^ A|.^^>^ ^o] ^JL, aV^Aj^V^ 

5 1 ifl^l 20^, 5 10^ -i-^V 7}M^^^]f]^ ^o] ^c^.. 

^^t!: = # o]^^c^ ^]2,^ o]^ 

^^^<^1 4€: ivf-^'^l ^^^^ ^^Bl-^l- °l-g-^M -^l^ls^^ ^11^5 

10 i}7] ^SflAi^ Pi;^ 1 ^^1 3mm. 1.5 ifl^l 

2.5mm^ 3715. ^J^*M 4^7l)5l ^i^fl^^l- §wltV 4^, ^^-7! ^y]^ 2^- 

^11- ^]l^S^}:ii;^> ^J^fls^s] ao^to.^ ni-s-o^ ^coi] ;=§t^>o^, al- 
ls ^ 2iZ^±S. ^M^}IL7^ t}^ JE.'?^^ ^^^^1^4-. 

:j. 4^, ^7l >^7fl^Hl- 7>i2;^ill- ^7>*>c>^ ^ 

tJ:^. ^^-71 ^V^4-i: f-4t}: ^ "^J^ ^ ^V^i^ ri:7ll-tHSl S.^<^] 
9X^ ^'B-ir S^^iS. s]t^, oieitb 4^J* -f-^V^^ 2: 

25 ^^7] ^^fli ^"^^Ml ^^^J-^}^ ^5^112^* ;^l]^i'^l-7i] 
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^<^> i« 1-^. S^^ll^l. ^M^fl^l ^-S-^ ^ ^-2.1:^. 

1^ (tubular) ^as^ ^^Hiyfl^t ^St, ^l]^S-§- ^tei ^ 

<^Al^l 1> 

15 iiiflli-HS] 42i. 

^It^S-el-olHE^-tV^t^-, cflt!-^^] 90%5!l- c|il^^A].ol=[Sigma. 
1^]^] 10%2] ^^-g-°-^ofl ^;^1-%=o]. 90,000 vfl^l 12,60000] Ji 3S-B<LKlactic 
acid) [Sigma, i^]-^]^ l-sl-t-arCglycolic acid) [Sigma, ^l^J-ir 75:2551 f^^ 
wis. ^ PLGA# -g-i7]§ -^711 al^S. 10%S. -g-tflAj^cf. 
20 ^ ^IS^ ^7] ^^-§-<2«5] ^^H] 9; IS. S}c^ 150 ^^1" 250/fln 

^ Si^j-a?]* aj-i-^ *l-ol = s.;ai ?>:e.vilolE[junsei Chemical Co. Ltd. 
•^a^]* ^ HlVsrl-jL, jiitiV^ ^^1-^ 2\^o] lOOmmS^ 2^7^^ 

^slc-] E}<a2l ^ell(schale)[-i-Aj3j-*}-, cflt}-^vl^]ol1 
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Jl^flSf^ A] ^(semi-solidified sample)^. 

^HlB -LHacetic acid) ^ i^^<>l ^fl^;«^ S^^ -§-7l<^l aIjlI- 
4. 

rf^ffll-M 100mm S^i:^. Imm^^o^. ^^7] 

^A>^D];g(SEM)[JSM-5410LV. Jeol, ^-g-l-^S. ^>§*H £ 3 

^(SEM) 4^, £ 4^ ^ 4€- ^iT'll^^^ vfl-f- a^>Tai: M-H^-xfl^ ^ 

15 Aj-7) £ 4^ vfl-^ ^^(seeding)«l-7l ^] 

<^Alc.jl 2> 
^1^^121 ;^)1AJ 
20 i ) 2iZ\4S. 

^AHl HI ^t}c^ 2mm. ImmS ^^t> ^ 

71 ^^i-^ ^-7ll# = ^l £^^l(rabbit)5.^El ^Elt!: €-HS.Afo]H (chondrocytes) 
1.0X10^ cells/mil- 

25 51= 3Al^V ^<?V A-1^ 4n^jo] %l-$/*j-^A^^cjj3f FBS[Sigma. 
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ii) Si\^6| t|^^ ^ 

3%^ 4i# <^^7m -S^Ajc [Sigma, t^]^]?]- if-^ -§-^-S<Hl ±^ 

<a-7m 6flA]= ^o^^v <a=o^ DMEMLJBI. c)]tV^^](4ml^ *ch-ff/*cl- 

^A^-g-o-«4 FBS[Sigma, ^l^]* ^7>5H ^^tf^cf. 

i^*>fe SOmlSl #ti[Nunc, ^1^]<H1 ^ sz]^^ 

(pippetting)*H ^^t!: ^/^7l ^iffll-^l- ^^ ^J^l^i^s) ^^l- 

7.4^ HEPES (n-2-Hydroxyethyl)piperazine-N'-[2-ethanesufonic acid]) 
[Sigma, ^1^] ^^-g-^-^^ ^t*><^ 21G ^a].7]s. >a-7] ^^-g-^Jj^ ^^^^l ^ 

^ 4^. ^7l a] = (bead) ^EflS. = 

^^^1^171 ^*V«^ #S.e^o]H -g-^no]] 5^ ^o]- ^^lA]^ =1 PBS[Sigma. 

^-ll^^l-Jl, 4ml^ W/*^^^J-§-^-^4 FBSLSigma, ^^]^ 3i^t}^ 
DMEMEJBI. 9X^ 67fls^ ^ #5flo]Es. oj^Al^t:}. 

<^ ^> 

3<^1 S]-5r>o^ W]^(bead)l- ^£ 37°CSf 5%fi] o1a]-5|.e}-^ 

#tl- ^^7loilAi 90rpm Jl^V7l(shaker)s^ ^SlS. w1]<9=*>^, 3 vfl 
^1 4<a :L^^^S. Hll^ll- H^l*>5!4. OL cf^. 7, 14. 21, 31 ^^7] 
Al-o]E ^Ai^ ^Al.^nl;g(SEM)[S-800. Hitachi. °^-g-]o.^ ^^^^fJl. DNA 
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'^^■ir ^^(fluorescence) [Luminescence Spectrometer LS50B, PERKIN 
ELMER. o]-%-t\<^ m^^^. 

o. 14* £ 6 ifl^^l £ SS. 

^7]^^. £ 6^ ^ ^^^ol] 4€- l^f-^H ^^^^ ^^t} 

#^oflAi wro^sl^ SHSAl-olEo^ l-B^^4i^li:#2]?l:(glycosaminogIycan)-^ 

(a) ^ 7^^> wrd^tl: = Af^. 

(b) ^ 7<a^> «r<}=^> Jil^l-igol Af^, 

(c) ^ 14^^^ ^v^^ ^n^^^ s.^ 4^, 

(e)fe 31^:?1- S.^ 

^71 ii)o11 o^tb. ^-^5.A>o]B7l- ^^S^o] oj,^^ s.^^6\] laV^BVo] ^Aj 
"^^^ ^%^}^JL, o. 141- i 95. 
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<^7)A-1, H&E^ *llp>^^^-ii^(hematoxylin-eosin) <g ^-^ a] ot 0.5. 

M&Efe Di)^-Ee^-o]Hf-(masson-trichrome) ^-i^ a] 51=0.^ 4. 
41-. (Alcian Blue)fe ^^1^ l:^(Alcian Blue) ^g^i^Al e^o.^ ^elt 141- 

§HS.AVo]E7> ^]vfloi]A-li ^-S-^ ^Ai§>Ji -y: ^ Sii:^. 

*>7ii S3!4i7i- ^^^^ jl47> ^4. 
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1. S^A-flil- o]A]^> ^ ^^^J-Al?^ ^fl-^jA]?!^ >:7111-H<^1 

5 ^^^-i- ^7fl#=. 

^^]^^ ^^^S. t}^ ^^^-ir 

3. ^1 l^M $X^H, 

10 >a-7] >x7ll# = 7> 1 ifl^] 3mmS] H7]l- ^^fe ^^-2.3. w}^ 

4. o]^^ ^?flt = l- ^EflSf a7lsl #Hofl 

20 ^)S«o^^. 

, 6. ^1 9X^^], 

^7] 7}M^]7} ^S.Z^o]E., HE^^e^iiiisilolB £b #^Bfo^c-l] 

t}o]^ ^oflA^ ^■^^S. ty^ ^^^-i: Si^t}^ ^] 

25 7. ^1 4*oHl ^o]A]^ 
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^ ^nv, • . • 

^IS^ -§-7]oii 7]-S;^l ^ ^7}t}<^ 47] ^E.S. 4 

^7]d\] sife d^^m^^ ^^^1 ^-^^^1?^ l^^l 

15 10. ^1 8^M 9X<>]^i, 

11. ^1 8*^<^ Si<^^i. 

20 ^^J-*^. 

12. 1^ ifl^^l ^1 3*M a^^l-^ >i7fll-=cH] fil^H 

13. ^'ll 8«J- ll*^i 4€- TllSttj-'gofl s]g}o^ 

20 • 



5t^>^ i^lltHS} ^0]£ OIAJ-O^ iT-fll-Cl- ^^1-^ ^ 

5 t}c^ ^l-f-^;^!!- 7]-51^^Al5!^ ifllf-co^ Slj^oll HV-f-n^^ ^^^j^l^]^ 

i^^>^ «J^^<^1^^^€ ^ifH^ ^i^tvcf. 

^ ^i^oll 4^^, ^<^1 :i:?fl#:E.^ ^<y=^°J: 
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